1.
Radiative decay of excited atomic and nuclear states by the simultaneous emission of two electric dipole. photons ( 2E 1 decay) is ~ relatively rare process that is usually observed only when ·decay by single-photon emission is rigorously forbidden Ce. g.
~;
for 0-+0 transitions) or highly inhibited by the angular momentum and parity \ ) selection rules as in the case of the 2S 112 -1S 112 transition in hydro genic ions.
To date a number. of observations and measurements have been reported in atoms (1) and nuclei ( 2 Hence, the beam velocity after the foil is S = v /c = .19842 ( 29).
The raw data consists of spectra taken at different detector positions. A sample spectrum used in the decay length measurement is shown in Fig. 2 . In evidence is the two photon spectrum. Analysis of the peak (M1 +M2) shows that n=2+n=1 transitions in Kr 35 + and Kr 34 + are also present and finally there is a fairly uniform background at E ;;. : 19 KeV.
The electronics was calibrated before and after the run and was found to be stable to :;;; 20 eV. For analysis purposes, the data under the continuous 2E1 spectrum was separated into four equally-spaced energy windows from 3. 5 KeV to 12.38 KeV (Fig. 2) .
The first step was to subtract from each window counts arising from hydrogen-like ions in the beam and c~unts from ions in the 2 1 s 0 state that arise from cascades from higher states. The number of counts from hydrogen-like ions is found by fitting the peak at 13.0 KeV (Fig.2) . In evidence are the 2 3 s 1 , We note the following : 1) Relativistic effects decrease the decay rate, ever though {2} they increase the 2 1 s -1 1 s energy separation. Thus this measurement is primarily sensitive to the relativistic effects on the transition matrix elements.
6.
2) Our measurement is in good agreement with the result using the leading order correction. However, the error in the theoretical value is due mainly to the uncalculated 0 ( Za) 2 correction to the Z 5 term. Since the theoretical error is of the same rorder as the experimental error, it will be necessary to calculate the higher order V term in order to confirm the agreement.
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FIGURE CAPTIONS
Schematic of the apparatus.
Sample spectrum taken at near foil-detector separation. The "bins" labelled a, b , c, d were arbitrary selected for independent analysis of the 2E 1· decay rate.
Sample decay curve obtained for window c (see Fig. 2 ).
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